Linear codes for error detection on a -ary symmetric channel are studied. It is shown that for given dimension ¡ and minimum distance ¢
. At the end of the paper we give similar results for non-linear codes. . Note that being bad is a stronger condition than not being good. We also note that most codes are either good or bad, but a code may be neither. 
II. EXISTENCE OF
and E is an
are good for error detection.
To get the strongest result from the lemma, we want to find the that minimizes ' ) . The function ' ) is increasing on
, it approaches the value Q when , and it approaches infinity when , and so ' )
is also convex on
. This implies that the combined function ' )
is also convex on . We denote this minimum by . From Lemmas 1 and 2 we get the following corollary. has its minimum (the minimum is by definition
). recursively. The recursions seems to be quite complicated in general and we have not found an explicit general expression for There exist polynomials . Hence, for small . Remark. To formally justify that we treat AE as if it were a constant, we should prove that AE is algebraically independent of the other quantities involved, that is, there is no nontrivial polynomial equation in AE with coefficients expressed as rational functions of the remaining quantities. We have not done this, but it highly likely that it is true.
III. APPROXIMATIONS FOR
As to convergence, the situation is similar to Theorem 1. in Theorem 2, we get the following approximations: . Moreover, using
. With this modification, Theorems 1 and 2 are valid also for non-linear codes. Let are the numbers given in Theorem 1. is approximately
is approximately > (reflecting the fact that is approximately twice as large in the non-linear case).
